Where the word shall is used, it is the consensus of the participants that this standard is appropriate for future NICU constructions. We recognize that it may not be reasonable to apply these standards to existing NICUs or those undergoing limited renovation.
We also recognize the need to avoid statements requiring mandatory compliance unless a clear scientific basis or consensus exists. The standards presented in this document address only those areas where we believe such data or consensus are available.
Individuals and organizations applying these standards should understand that this document is not meant to be all-encompassing. When embarking on NICU design, all available expertise and resources should be sought. To ensure success, the actual planning and design process must respond to programmatic needs and should create an inviting, esthetically pleasing environment that reflects sensitivity to the infants, families, and staff who will live and work there.
The Newborn Intensive Care Unit
No national standard of what constitutes a NICU exists. Some states have defined levels and assigned them to hospitals, whereas other states have informal or no systems for classification.
A report by the Office of Technology Assessment suggests that levels of care should be determined by the severity of illness and types of patients treated, rather than by specific staffing and equipment capabilities.
The recommendations that follow reflect this approach and broadly define intensive care. A general definition is more apt to remain applicable during the rapid evolution of neonatal medicine and technology.
For the purposes of this document, "newborn intensive care" is defined as care for medically unstable or critically ill newborns requiring constant nursing, complicated surgical procedures, continual respiratory support, or other intensive interventions.
"Intermediate care" includes the care of ill infants requiring less constant nursing, but does not exclude respiratory support. When an intensive care nursery is available, the intermediate nursery serves as a "step down" unit from the intensive care area. When hospitals mix patients of varying acuity, requiring different levels of care in the same area, intensive care design standards shall be followed to provide maximum clinical flexibility.
Standards/Interpretations

Standard 1: Unit Configuration
The NICU design shall be driven by systematically developed program goals and objectives which define the purpose of the unit, service provision, space utilization, projected bedspace demand, staffing requirements, and other basic information related to the mission of the unit. Design strategies to achieve program goals and objectives shall address the medical, developmental, educational, and emotional needs of infants, families and staff. The design shall allow for flexibility and creativity to achieve the stated objectives.
The NICU shall be configured to individualize the caregiving environment and services for each infant and family. This may be accomplished with designs which range from an open area to individually divided spaces.
Supporting evidence: expert opinion
Interpretation. Program goals and objectives should be developed by a planning team which includes, among others, healthcare professionals, families (whose primary experience with the hospital is as consumers of health care), administrators, and designers.
The program goals and objectives should include a description of those services necessary for the complete operation of the unit and address the potential need to expand services to accommodate increased demand.
The specific approaches to achieve individualized environments are addressed in subsequent sections.
Standard 2: NICU Location Within the Hospital
The NICU shall be a distinct area within the healthcare facility, with controlled access and a controlled environment. The NICU shall be located within space designed for that purpose. It shall provide good visibility of infants and circulation of staff, family, and equipment. Traffic to other services shall not pass through the unit.
The NICU shall be in close proximity to the area of the hospital in which births occur. Units receiving babies from other facilities shall have ready access to the hospital's transport receiving area.
Supporting evidence: expert opinion
Interpretation. The NICU should be a distinct, controlled area immediately adjacent to perinatal services, except in those local situations (e.g., free-standing children's hospitals) where exceptions can be justified. When perinatal and neonatal services must be on separate floors of the hospital, direct, dedicated elevator access should be provided between the birthing unit and the NICU.
Standard 3: Minimum Area, Clearance, and Privacy Requirements for the Infant Care Space
Each infant care space shall contain a minimum of 120 square feet (11.2 square meters), excluding sinks and aisles. In addition, there shall be an aisle adjacent to each infant care space with a minimum width of 3 feet (0.9 meters).
Each infant care space shall be designed to allow privacy for the baby and family. Supporting evidence: strong data; expert opinion
Interpretation. These numbers are minimums and often need to be increased to reflect the complexity of care rendered, bedside space needed for parenting and family involvement in care, and privacy for families. Intensive care infant beds may require 150 net square feet (14 square meters) per infant to provide adequate space for equipment and families; those in chronic care areas may require more.
The need for privacy for babies and families should be addressed not only in the design of each bed space, but also in the overall unit design (for example, by minimizing traffic flow past each bed).
Standard 4: Electrical, Gas Supply, and Mechanical Needs
Mechanical requirements at each infant care bed, such as electrical and gas outlets, shall be organized to ensure safety, easy access, and maintenance.
There shall be a minimum of 20 simultaneously accessible electrical outlets. The minimum number of simultaneously accessible gas outlets shall be as follows: Air, three outlets; oxygen, three outlets; vacuum, three outlets.
There shall be a mixture of emergency and normal power for all electrical outlets per current National Fire Protection Association 3 recommendations. There shall be provision at each bedside to allow data transmission to a remote location. Supporting evidence: strong data; expert opinion Interpretation. A headwall system that includes shelves and easily accessible raceways for electrical conduit and gas piping, work space, and equipment placement is recommended because it permits flexibility to modify or upgrade mechanical features. All outlets should be positioned to maximize access and flexibility. Standard duplex electrical outlets may not be suitable, since each outlet may not be simultaneously accessible for oversized equipment plugs. The number of electrical, gas, and suction outlets specified is a minimum; access to more may be necessary for critically ill infants.
Use of rails with a service shelf approach allows the flexibility to reposition the equipment to adapt it to changes in severity of illness, length of stay, census, and practice patterns.
Ideally, the headwall should also include communication devices, supply storage, and charting space, resulting in an efficient, organized, and self-contained workstation around the infant.
Standard 5: Isolation Room(s)
An isolation room shall be available for NICU infants. An area for hand-washing, gowning, and storage of clean and soiled materials shall be provided near the entrance to the room. Ventilation systems for an isolation room(s) shall be engineered to have negative air pressure with air 100% exhausted to the outside. An emergency communication system shall be provided within the isolation room.
Supporting evidence: strong data; expert opinion
Interpretation. An isolation room adequately designed to care for ill newborns should be available in any hospital with a NICU. In most cases, this is ideally situated within the NICU; but, in some circumstances, utilization of an isolation room elsewhere in the hospital (e.g., in a pediatric ICU) would be suitable. Isolation rooms should have a minimum of 150 square feet (14 square meters) of clear space, excluding the entry work area. Single and multibedded configurations are appropriate based on use.
Isolation rooms should have observation windows with blinds for privacy. Choice and placement of blinds, windows, and other structural items should allow for ease of operation and cleaning.
Remote monitoring of an isolated infant should be considered.
When not used for isolation, these rooms may be used for the care of noninfectious infants and other clinical purposes.
Standard 6: Family Entry and Reception Area
The NICU shall have a clearly identified entrance and reception area for families. Families shall have immediate and direct contact with staff when they arrive in this entrance and reception area.
Interpretation. The design of this area should contribute to positive first impressions. Facilitating contacts with staff will also enhance security for infants in the NICU. This area should have lockable storage facilities for families' personal belongings (unless provided elsewhere) and may also include a hand-washing area.
Standard 7: Scrub Areas
Where an individual room concept is used, a hands-free hand-washing sink shall be provided within each infant care room. In a multiple-bed room, every bed position shall be within 20 feet (6 meters) of a hands-free hand-washing sink.
Hand-washing sinks shall be large enough to control splashing and designed to avoid standing or retained water. Space shall also be provided for soap and towel dispensers and a covered trash receptacle.
Hand-washing facilities which can be used by children and people in wheelchairs shall be available in the NICU.
Interpretation. Sinks for hand-washing should not be built into counters used for other purposes. Minimum dimensions for a hand-washing sink are 24 inches wide ϫ 16 inches front to back ϫ 10 inches deep (61 cm ϫ 41 cm ϫ 25 cm) from the bottom of the sink to the top of its rim. Pictorial hand-washing instructions should be provided above all sinks. Sink location, construction material, and related hardware (paper towel and soap dispensers) should be chosen with durability, ease of operation, and noise control in mind.
Standard 8: General Support Space
Distinct facilities shall be provided for clean and soiled utilities, medical equipment storage, and unit management services.
1. Clean Utility/Holding Area(s): For storage of supplies frequently used in the care of newborns. The clean utility area may also be used for storage of medications, formulas, and breast milk. When this use is specified, a sink and counter preparation area and a storage area shielded from direct light shall be provided. 2. Soiled Utility/Holding Room: Essential for storing used and contaminated material before its removal from the care area. Unless used only as a holding room, this room shall contain a counter and a sink with hot and cold running water that is turned on and off by hands-free controls, soap and paper towel dispensers, and a covered waste receptacle with foot control. The ventilation system in the soiled utility/holding room shall be engineered to have negative air pressure with air 100% exhausted to the outside. The soiled utility/ holding room shall be situated to allow removal of soiled materials without passing through the infant care area. 3. Charting Areas. Provision for charting space at each bedside shall be required. An additional separate area or desk for tasks such as compiling more detailed records, completing requisitions, and telephone communication shall be provided.
Supporting evidence: expert opinion
Interpretation. Storage Areas: A three-level storage system is desirable. The first storage area should be the central supply department of the hospital. The second storage zone is the clean utility area described in the standard; it should be adjacent to or within the infant care area. Routinely used supplies such as diapers, formula, linen, cover gowns, charts, and information booklets may be stored in this space. There should be at least 8 cubic feet (0.22 cubic meters) for each infant for secondary storage of syringes, needles, intravenous infusion sets, and sterile trays. There should also be at least 18 square feet (1.7 square meters) of floor space allocated for equipment storage per baby in intermediate care, and 30 square feet (2.8 square meters) for each infant in intensive care. Total storage space may vary by unit size and storage system. Easily accessible electrical outlets are desirable in this area for recharging equipment.
The third storage zone is for items frequently used at the newborn's bedside. Bedside cabinet storage should be at least 16 cubic feet (0.45 cubic meters) for each infant in the intermediate care area and 24 cubic feet (0.67 cubic meters) for each infant in the intensive care area.
Clerical Areas: The control point for newborn care activities is the clerical area. It should be located near the entrance to the newborn care units so personnel can supervise traffic and limit unnecessary entry into these areas. Infants' charts, computer terminals, and hospital forms may be located in this space.
Standard 9: Staff Support Space
Space shall be provided within the NICU to meet the professional, personal, and administrative needs of the staff. Rooms shall be sized to provide privacy and to satisfy their intended function. Locker, lounge, private toilet facilities, and on-call rooms are required at a minimum.
Interpretation. Support elements can be defined as those that facilitate the provision of infant care; they may account for at least one-third to greater than one-half the space of the entire unit. Staffing areas are defined as space limited to use by staff members to meet personal, professional, and administrative needs. These areas include lockers, lounges, counseling, education, and conference spaces, and on-call rooms that provide privacy and satisfy their intended function.
Standard 10: Parent-Infant Room(s)
Parent-infant room(s) shall be provided within or immediately adjacent to the NICU that allow(s) parents and infants extended private time together.
The room(s) shall have direct, private access to sink and toilet facilities, telephone or intercom linkage with the NICU staff, sleeping facilities for at least one parent, and sufficient space for the infant's bed and equipment. These room(s) can also be used for other family educational, counseling, or demonstration purposes when unoccupied.
Interpretation. Parent-infant room(s) encourage overnight stays by parents and the infant in the NICU. The room(s) should be sufficiently equipped and sized to accommodate the parents, with additional space for a physician, nurse, social worker, chaplain, or other individuals who may need to meet with the parents and baby in private. For security reasons, parent-infant room(s) should be situated within an area of controlled public access.
The number of electrical, medical gas, and suction outlets specified will be dependent on the function(s) intended for this area.
Sufficient parent-infant rooms should be provided to allow those families who wish to room in with their infants the opportunity to do so. The appropriate number of rooms will depend on each hospital's practice pattern, the availability of other rooms nearby, the size of the region served, and several other variables.
Standard 11: Family Support Space
Space shall be provided in or immediately adjacent to the NICU for the following functions: family lounge area, lockable storage, telephone(s), and toilet facilities. Separate, dedicated rooms shall also be provided for lactation support and consultation in or immediately adjacent to the NICU. A family library or education area shall be provided within the hospital.
Supporting evidence: expert opinion Interpretation. 
Standard 12: Ancillary Needs
Distinct support space shall be provided for respiratory therapy, developmental therapy, social work, laboratory, pharmacy, radiology, and other ancillary services when these activities are routinely performed on the unit.
Supporting evidence: expert opinion
Interpretation. Ancillary personnel and clinical activities are common in the NICU. Distance, size, and access are important considerations when designing space for each of these functions. Satellite facilities may be required to provide these services in a timely manner.
Standard 13: Administrative Space
Administrative space shall be provided in the NICU for activities directly related to newborn care or routinely performed within the NICU.
Supporting evidence: expert opinion
Interpretation. A wide range of personnel are assigned to the NICU, many of whom require office or administrative space. When planning the NICU, administrative space should be considered for each discipline that provides service to the unit on a daily basis and needs a distinct area for carrying out their responsibilities, even if that individual has additional office space elsewhere.
Standard 14: Ambient Lighting in Infant Care Areas
Ambient lighting levels in newborn intensive care rooms shall be adjustable, through a range of at least 10 to 600 lux (ϳ1 to 60 foot candles), as measured at each bedside. Both natural and electric light sources shall have controls that allow immediate, sufficient darkening of any bed position sufficient for transillumination when necessary. Electric light sources shall have color-rendering index 4 of Ն80 and shall avoid unnecessary ultraviolet or infrared radiation by the use of appropriate lamps, lenses, or filters.
Supporting evidence: expert opinion; minimal data Interpretation. Appropriate general lighting levels for NICUs have not been established. In the past, relatively high levels (60 to 100 foot candles) have been recommended to allow evaluation of an infant's skin color and perfusion at any spot in the NICU. Because of concern about possible retinal damage in premature infants exposed to these levels for extended periods, newly constructed or renovated NICUs should also be able to provide ambient lighting at levels recommended by the Illuminating Engineering Society (10 to 20 foot candles) 5 in case these are ultimately found to be safer, yet still adequate.
Additionally, because studies have demonstrated benefits to some NICU infants exposed to a diurnal variation in ambient lighting that reduces nighttime levels to as low as 0.5 foot candles, 6 -8 newly designed or renovated NICUs should also be able to reduce ambient lighting to similar levels, in case these are also confirmed to be safer, yet still adequate.
Use of multiple light switches to allow different levels of illumination is one method helpful in this regard, but can pose serious difficulties when rapid darkening of a room is required to permit transillumination, so a master switch should also be provided.
Perception of skin tones is critical in the NICU, so light sources must be as balanced and free as possible of glare or veiling reflections. Ultraviolet radiation is harmful in high doses, yet might be useful in small doses because of photobiologic effects occurring in the skin; however, the magnitude of both harmful and beneficial doses is undefined in the premature infant. Until better data are available, the ultraviolet output of fluorescent fixtures in patient care areas should be filtered by plastic or glass shields.
Standard 15: Procedure Lighting in Infant Care Areas
Separate procedure lighting shall be available to each infant care station. This lighting shall minimize shadows and glare; it shall be adjustable so that lighting at less than maximal levels can be provided whenever possible; and light shall be highly framed, so that babies at adjacent bed positions will not experience any increase in illumination.
Interpretation. Temporary increases in illumination necessary to evaluate a baby or to perform a procedure should be possible without increasing lighting levels for other babies in the same room.
Intense light may represent a danger to the developing retina. Given the lack of safety standards, it may be prudent to design directable lighting, where the procedure light can be framed away from the eyes of the baby during usage.
Standard 16: Illumination of Support Areas
Illumination of support areas within the NICU, including the charting areas, medication preparation area, the reception desk, and hand-washing areas, shall conform to Illuminating Engineering Society specifications. 5 Supporting evidence: strong data, expert opinion Interpretation. Illumination should be adequate in areas of the NICU where staff perform important or critical tasks; the Illuminating Engineering Society specifications in these areas are similar to but somewhat more specific than the general guidelines recommended by American Academy of Pediatrics/American College of Obstetricians and Gynecologists. 1 In locations where these functions overlap with infant care areas (e.g., close proximity of the nurse charting area infant to infant beds), the design should nevertheless permit separate light sources with independent controls so the very different needs of sleeping infants and working nurses can be accommodated to the greatest possible extent.
Standard 17: Daylighting
At least one source of daylight shall be visible from newborn care areas. External windows in infant care rooms shall be glazed with insulating glass to minimize heat gain or loss, and shall be situated at least 2 feet (61 cm) away from any part of a baby's bed to minimize radiant heat loss from the baby. All external windows shall be equipped with shading devices which are neutral color or opaque to minimize color distortion from transmitted light.
Supporting evidence: strong data, expert opinion Interpretation. Windows provide an important psychological benefit to staff and families in the NICU. 9, 10 Properly designed daylighting is the most desirable illumination for nearly all nursing tasks, including charting and evaluation of infant skin tone.
However, placing babies too close to external windows can cause serious problems with radiant heat loss or gain and glare, so provision of windows in the NICU requires careful planning and design.
Shading devices should be easily controlled to allow flexibility at various times of day, and should either be contained within the window or easily cleanable. These should be designed to avoid direct sunlight from striking the infant, intravenous fluids, or monitor screens.
Standard 18: Floor Surfaces
Floor surfaces shall be easily cleanable and shall minimize the growth of microorganisms. Floors shall be highly durable to withstand frequent cleaning and heavy traffic.
Interpretation. While ease of cleaning and durability of NICU surfaces are of primary importance, consideration should also be given to their acoustical properties and to the density of the materials used, with regard to noise and comfort. Materials should permit cleaning without the use of chemicals that may be hazardous, since it may not be possible to vacate the space during cleaning.
Materials suitable to this criteria include resilient sheet flooring (medical grade) and carpeting with an impermeable backing, chemically welded seams, and antimicrobial and antistatic properties. Carpeting has been shown to be an acceptable floor covering in the hospital 11 and the NICU 12 and has obvious aesthetic and noise reduction appeal, but it is not suitable in all areas (e.g., around sinks, in isolation areas, or in holding areas).
Transition surfaces that do not obstruct mobility, are durable, and minimize noise and jarring of equipment should be provided when both carpet and resilient flooring are used in the unit.
Standard 19: Wall Surfaces
Wall surfaces shall be easily cleanable and provide protection at points where contact with movable equipment is likely to occur.
Supporting evidence: expert opinion Interpretation. As with floors, the ease of cleaning, durability, and acoustical properties of wall surfaces must be considered. Acceptable materials include scrubbable paint, vinyl wall covering, vinyl-covered sound-absorbing panels, and sheet materials that have fused joint systems.
Standard 20: Countertops, Casework, and Cabinetry
Countertops, casework, and cabinetry, especially in the infant care areas, shall be easily cleanable with the fewest possible seams in the integral construction. Exposed surface seams shall be sealed. Casework and cabinetry shall be of durable construction to withstand impact by movable equipment without significant damage. They shall also be of sufficient moisture resistance to prevent deterioration.
Interpretation. Countertops should have the fewest possible seams. Edges exposed to impact should be "soft"(i.e., bull-nosed). Corners created at wall or backsplash intersections should be coved. Intersections with sinks or other devices should be sealed or made integral with the top. Casework construction shall not chip or flake when struck by objects in the normal routine of patient care. Casework held off the floor will minimize the occurrence of floor/wall intersections.
Standard 21: Ceiling Finishes
Ceilings shall be easily cleanable and constructed in a manner to prohibit the passage of particles from the cavity above the ceiling plane into the clinical environment. Ceiling construction shall be non-friable, and shall have a noise reduction coefficient 13 of at least 0.90.
Supporting evidence: strong data, expert opinion
Interpretation. Since sound abatement is a high priority in the NICU, acoustical ceiling systems are desirable, but must be selected and designed carefully to meet this standard.
Standard 22: Ambient Temperature and Ventilation
The NICU shall be designed to provide an air temperature of 72°F to 78°F (22°C to 26°C) and a relative humidity of 30% to 60%, 14 while avoiding condensation on wall and window surfaces.
A minimum of six air changes per hour is required, with a minimum of two changes being outside air.
The ventilation pattern shall inhibit particulate matter from moving freely in the space, and intake and exhaust vents shall be situated to minimize drafts on or near the patient beds. Ventilation air delivered to the NICU shall be filtered with at least 90% efficiency.
Fresh air intake shall be located at least 25 feet (7.6 meters) from exhaust outlets of ventilating systems, combustion equipment stacks, medical/surgical vacuum systems, plumbing vents, or areas that may collect vehicular exhausts or other noxious fumes.
Prevailing winds or proximity to other structures may require greater clearance.
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Interpretation. Heat sources near the exterior wall, if applicable, should be considered to ameliorate the "cold wall" condition, which in turn can be a source of convection drafts. This application of heat may also alleviate the conditions leading to condensation on these walls. The airflow pattern should be at low velocity, and designed to minimize drafts, noise levels, and air-borne particulate matter. Because a regular maintenance program is necessary to assure that systems continue to function as designed after occupancy, NICU design should attempt to maximize the ease of maintenance while minimizing its cost.
Standard 23: Noise Control
Infant bed areas and the spaces opening onto them shall be designed to produce minimal background noise and to contain and absorb much of the transient noise that arises within the nursery. The combination of continuous background sound and transient sound in any bed space or patient care area shall not exceed an hourly L eq of 50 dB and an hourly L 10 of 55 dB (both A-weighted slow responses). The L max (transient sounds) shall not exceed 70 dB (Aweighted slow response). 16 Supporting evidence: strong data, expert opinion Interpretation. The noise level in a functioning NICU affects the infants, staff, and families. 17, 18 The level of noise is a result of the operational policies of the unit, the equipment selected for the unit, and the basic acoustic qualities of the unit's design and finishes.
The hospital building itself generates background noise in the heating, ventilation, and air-conditioning systems, plumbing, communications, and computing/printing systems, and through vibration. In addition, the building design may permit entry of outside noise produced by traffic and industry. Transient sounds are generated by personnel and equipment. Building design can control some transient sound with careful placement of travel paths, size and location of bed spaces, containing sound within each bed grouping, careful selection of equipment and communication systems, and sound-absorbent characteristics of surfaces. However, once the unit is in operation, much of the transient sound in a nursery is under the control of personnel.
Equipment should be selected with a noise criterion rating of Յ40.
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Care should be taken to avoid spaces shaped in such a way as to focus or amplify sound levels.
Standard 24: Safety/Infant Security
The NICU shall be designed as part of an overall security program to protect the physical safety of infants, families, and staff in the NICU. The NICU shall be designed to minimize the risk of infant abduction.
Supporting evidence: expert opinion
Interpretation. Because facility design significantly affects security, it should be a priority in the planning for renovation of an existing unit or a new unit. Care should be taken to limit the number of exits and entrances to the unit. Control station(s) should be located within close proximity and direct visibility of the entrance to the newborn care area. The control point should be situated so that all visitors must walk past the station to enter the unit. The design should provide for maximum visibility of the nursery from the workroom or charting area. However, security considerations should not adversely affect the quality of spaces for families in the NICU. The need for security should be balanced with the needs for comfort and privacy of families and their babies.
